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S-Halogen-e-phenyl-T-fluoroalkylamino-triazolopyrimidines 
Description 

The present Invention relates to 5 -halogen- 6 -phenyl -7 -f luoroal- 
kylamino-triazolopyrimidines of formula I 




in which 

n P - 11cv i "c->-Cio-alkenyl , C2~Cio-alky- 
Ri is hydrogen, fluoro, Ci-Cio-alKyJ-, ^2 <~io 

nyl, C 2 -Cio-alkadienyl, 

where the carbon chains of these radicals may be 
"^substituted or partially or fully halogenated or may carry 
one to three groups R a , 

Ra is cyano, nitro, hydroxyl, Cx-Cs-alJcyl . Cx-C.-h.lo.lkyl . 
"-Ce-alkylcarbonyl, C 3 -C 6 -cycloalkyl , ^"Ce-alkoxy 
C.-Ce-haloalkoxy, Cl -C 6 -alkoxycarbonyl, Cl -C 6 -alkylthxo. 

Ci-Ce-alkyl amino, 

di-Cx-C 6 -alkylamino, C 2 -C 6 -alkenyl , C 2 -C 6 -alkenyloxy 
S-C 6 -2kynyIoxy and Cx-C 4 -alkylenedioxy. whxch may be ha- 
logenated; . . 

or partially or fully halogenated or may carry one to three 
groups R a , 

R3 is C 2 -C 8 -fluoroalkyl or C 2 -C 8 -f luoroalkenyl ; 
X is halogen; 

n is 0 or an integer from 1 to 4; 

L each independently is halogen, nitro, Cl -C l0 -al)cyl. Cx-C 6 -ha- 
loalkyl, d-Cxo-alkoxy or Cx-C 6 -haloalkoxy . 
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Moreover, the invention relates to processes for their prepara- 
tion, compositions containing them and to their use for combating 
phytopathogenic fungi. 

5 EP-A 071 792 discloses 6-phenyl-7-amino-triazolopyrimidines where 
the 5-position is substituted by hydrogen or alkyl or aryl 
groups . 

EP-A 550 113 relates to 5-H- and 5-halogen-6-phenyl-7-amino-tria- 
10 zolopyrimidines where the 7-amino group is further substituted. 

WO-A 98/46607 discloses funcidal triazolopyrimidines , which are 
substituted in the 6-position by a 2 , 4 , 6-trif luorophenyl group. 

15 WO-A 98/46608 discloses funcidal triazolopyrimidines, which are 
substituted in the 7-position by a f luoroalkylamino group. 

The compounds disclosed in the documents discussed above are said 
to be active against various phytopathogenic fungi. 

20 

It is an object of the present invention to provide compounds 
having improved fungicidal activity. 

We have found . that . this object is achieved by the compounds de- 
25 fined at the outset. Furthermore, we have found processes for 
their preparation, compositions comprising them and methods for 
controlling phytopathogenic fungi using the compounds I. 

The compounds of the formula I differ from the compounds known 
30 from closest prior art, which is WO-A 98/46608, in the specific 
definition of the 7-f luoralkylamino group, wherein the carbon 
- chain in .R 3 consists of at • least, two. carbon atoms. 

A 4- to 6- member ed heterocyclic group may be any heterocyclic 
35 group with 4 to 6 ring atoms, interrupted by one or more heteroa- 
toms selected from sulfur, nitrogen, and oxygen, preferably oxy- 
gen. A halogen atom suitable denotes a fluorine, chlorine or bro- 
mine atom. 

40 The present invention further provides a process for the prepara- 
tion of compounds of formula I as defined above which comprises 
treating a 5,7-dihalo compound of formula II in which X is halo- 
gen with an amine of formula III 



45 
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V 



R 3 



H-N 

V III 



The reaction between the 5,7-dihalo expound XI ^ ^ 
formula III can be carried out under conditions known 
98/46608. 

15 toluene. 



from 10°C to 35°C 

20 



ate or sodium carbonate. Alternatively, an excess ot 
25 of formula III may serve as a base. 

vated by complexation with a tree * carried 

„ UthL, soaiu. t *™ ' » . 

30 out with the ««M • ™ ^oTtonditions .re in sen- 

free or complexed metal atom. The reaction 

. eral similar as mentioned above. 



35 




y* 3 



M-N 

R 2 III' 



40 The reaction mixtures are worked up in a customary 

example by mixing with water, phase ^ f f the 

chromatographic purification of the «™J^ or slight ly 

end products are obtained in the f orm o f color! ess or g 
brownish, viscous oils, which are elevated tem- 

45 components under reduced pressure and at moderately 
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peratures. If the end products are obtained as solids, purifica- 
tion can also be carried out by recrystallization or digestion. 

Compounds of formula II are known in the art and can be obtained 
5 by synthesis routes disclosed in EP-A 550 113 and WO-A 98/46608. 

If individual compounds I are not obtainable by the routes des- 
cribed above, they can be prepared by derivatization of other 
compounds I . 

10 

In the symbol definitions given in the formulae above, collective 
terms were used which generally represent the following substitu- 
ents: 

15 - halogen: fluorine, chlorine, bromine and iodine; 

- Ci-Cio-alkyl and the alkyl moieties of Ci-C 10 -haloalkyl : satu- 
rated, straight-chain or branched hydrocarbon radicals having 1 
to 10, especially 1 to 6 carbon atoms, for example Ci-C 4 -alkyl as 

20 mentioned above or pentyl, 1-methylbutyl , 2-methylbutyl , 3-me- 
thylbutyl , 2 , 2-di-methylpropyl , 1-ethylpropyl , hexyl , 1 , 1-dime- 
thylpropyl , 1 , 2-dimethylpropyl , 1-methylpentyl , 2 -methyl pentyl , 
3-methylpentyl , 4-methylpentyl , 1 , 1 -dimethyl butyl , 1 , 2-dimethyl- 
butyl, 1,3 -dime thy lbutyl, 2 , 2-dimethylbutyl , 2 , 3-dimethylbutyl, 

25 3,3-dimethylbutyl, 1-ethylbutyl , 2-ethylbutyl , 1 , 1 , 2-trimethyl- 
propyl, 1,2,2-trimethylpropyl, 1-ethyl-l-methylpropyl and 
l-ethyl-2-methylpropyl; 

- Ci-Ce-haloalkyl and the haloalkyl moieties of C!-C 6 -haloalkoxy : 
30 straight-chain or branched alkyl groups having 1 to 6, preferably 

1 to 4 carbon atoms (as mentioned above), where the hydrogen 
atoms in^ these groups. may be partially or fully replaced by halo- 
gen atoms as mentioned above, for example Ci-C2-haloalkyl , such as 
chloromethyl, bromomethyl, dichloromethyl , trichloromethyl , fluo- 

35 romethyl, dif luoromethyl , trif luoromethyl , chlorof luoromethyl , 
dichlorof luoromethyl, chlorodif luoromethyl , 1-chloroethyl , 1-bro- 
moethyl, 1-f luoroethyl, 2-f luoroethyl , 2 , 2-dif luoroethyl , 
2,2, 2-trif luoroethyl , 2-chloro-2-f luoroethyl , 2-chloro-2 , 2-di- 
f luoroethyl, 2 , 2-dichloro-2-f luoroethyl , 2 , 2 , 2-trichloroethyl and 

40 pentaf luoroethyl ; 

- Ci-C6~f luoroalkyl and the fluoroalkyl moieties of Ci~C6-fluo- 
roalkoxy: straight-chain or branched alkyl groups having 1 to 6, 
preferably 1 to 4 carbon atoms (as mentioned above) , where the 

45 hydrogen atoms in these groups may be partially or fully replaced 
by fluorine atoms as mentioned above, for example C1-C2- fluoroal- 
kyl, such as f luoromethyl, dif luoromethyl , trif luoromethyl , 
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1- tl—tWl. 2.2-difluoroethyl, 2.2.2-trifluo- 
roethyl and pentaf luoroethyl; 

- c-co-w ■ -r Tr» "sees? " d 

2- methyl-2-propenyl ; 

JU*. 3-butvnvl «nd 
" With respect to their intended use. ^ S^SH-St^" 



combination 

20 



Th e partner* < — l^^T^-T* 

respect to the variables correspond to those or 
and R 2 of formula I. 

25 ft preferred -UW *■ - « "P«"* Uy * Mthyl 

group- 

A preferred haloalTcyl moiety is the 2 . 2 , 2- tr if luoroethyl or 
l # l,l-trifluoroprop-2-yl group; 

30 n n ~v oenpciallv a 2-methylallyl 

A preferred alkenyl moiety is allyl or especially 

group. • 

Usewise. . preference is 9 iven to _ds of fonsuls I wherein R> 
35 is not hydrogen. 

Compounds of formula I are preferred in ^^T.L^T 
rine or straight-chained or branched d-C 10 alkyl, 
branched C 3 -Cio-alkyl • 
" Furthermore, pertiouler preference is siven to compounds I in 
which R 1 is fluorine. 

Pertfcuier preference is 9 ive„ ^^U^^TZ. 
45 sents a hydrogen atom, a Ci-C 10 -alkyl or a i 10 
in particular a hydrogen atom. 
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Besides, particular preference is given to compounds I in which R 2 
is hydrogen. 

Moreover, particular preference is given to compounds I in which 
5 R 2 is methyl. 

Particular preference is given to compounds of formula I in which 
R 3 denotes a group A 



10 



F F 

F 1 1 < CH 2>- 
Y 1 Y 2 



wherein 

15 Y 1 is hydrogen, fluoro or Ci-Cg^f luoroalkyl , 
Y 2 is hydrogen or fluoro, or 

Y 1 and Y 2 taken . together form a double bond; and 

20 

m is 0 or 1 . 

If R 3 denotes a Ci-Ci 0 -haloalkyl group, preferably a polyfluori- 
nated alkyl group, in particular a 2 , 2 , 2-trif luoroethyl, a 
25 2- (1,1, 1-trifluoropropyl) or a 2- (1 , 1, 1-trif luorobutyl ) group, R 2 
preferably represents a hydrogen atom. 

L„ preferably is halogen or Ci~C 6 -alkoxy . A preferred embodiment 
are compounds of formula I in which 

30 



represents 



35 

wherein # denotes the link to the triazolopyrimidine moiety, L 1 
through L 4 each independently represent hydrogen, especially fluo- 
rine, chlorine, methyl or methoxy, in particular wherein L 1 is 
fluoro, L 2 is hydrogen or fluoro, L 3 is hydrogen or fluoro or me : 
40 thoxy and L 4 denotes hydrogen, fluoro chloro or methyl. 

Moreover, particular preference is given to compounds of the for- 
mula I in which n is 2 or 3. Most preferred L 4 is not hydrogen. 





45 Furthermore, particular preference is given to compounds of for- 
mula IA in which R 1 to R 3 have the meaninng as defined in formula 
I and L 1 to L 4 have the meanings given above. 
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IA 



which L 1 denotes halogen and iA and L eacn in 
10 sent hydrogen, halogen or Ci-C 4 -alkoxy . 

Most preferred are compounds of formula IA in which L 1 is fluoro, 
L? is hydrogen and L 4 is chloro. 

r£:i™°^ - 

methoxy . 

20 Xncluded in the scope of the £ ra f celr 

isomers of compounds of general formula I havx g ^ 
and the racemates thereof, and salts, N-oxides and 
compounds . 

25 With respect to their use, P-jcular pref ^^^^ 
compounds I compiled in the tables belov. Th e gr oup 
the table for a substituent are ^thermore for the P & 
pendently of the combination in which ^« 
ticularly preferred embodiment of the respecciv 



30 

Table A 

35 

Table 2 , , t4 eac h are fluoro, 



40 Table 3 . - t4 eac h ar e chloro, 

Compounds of the formula IA. la which IA an L each ^ 
L 3 is hydrogen and R*. R and R3 correspond to one row 



45 
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Table 4 

Compounds of the formula IA, in which L 1 is methyl, L 3 is 
hydrogen, L 4 is fluoro and R 1 , R 2 and R 3 correspond to one row in 
Table A 

5 

Table 5 

Compounds of the formula IA, in which L 1 , L 3 and L 4 each are 
fluoro and R 1 , R 2 and R 3 correspond to one row in Table A 

10 Table 6 

Compounds of the formula IA, in which L 1 and L 4 each are fluoro, 
L 3 is methoxy and R 1 , R 2 and R 3 correspond to one row in Table A 

Table 7 

15 Compounds of the formula IA, in which L 1 and L 3 are each hydrogen, 
L 4 is fluoro and R 1 , R 2 and R 3 correspond to one row in Table A 

Table 8 

Compounds of the formula IA, in which L 1 and L 3 are each hydrogen, 
20 L 4 is chloro and R 1 , R 2 and R 3 correspond to one row in Table A 

Table 9 

Compounds of the formula -I, in which Ln is 2-F-5-N0 2 , X is chloro 

and R 1 , R 2 and R 3 correspond to one row in Table A 

25 

Table 10 

Compounds of the formula I, in which Ln is pentafluoro, X is 

chloro and R 1 , R 2 and R 3 correspond to one row in Table A 

30 Table A 



35 




IA 



45 



No. 


Rl 


R 2 


R 3 


A-l 


F 


. H 


CH 2 CF 3 


A-2 


F 


CH 3 


CH 2 CF 3 


A-3 


F 


CH 2 CH 3 


CH 2 CF 3 


A-4 


F 


CH 2 CH 2 CH 3 


CH 2 CF 3 


A- 5 


F 


H 


CH 2 C(CF 3 )=CH 2 


A- 6 


F 


CH 3 


CH 2 C(CF 3 )=CH 2 


A- 7 


F 


CH 2 CH 3 


CH 2 C(CF 3 )=CH 2 


A-8 


F 


H 


CH 2 C(CH 3 )=CF 2 
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The compounds I are suitable as fungicides. They have outstanding 
activity against a broad spectrum of phytopathogemc fungi, m 
particular from the classes of the Ascomycetes. Deutercycetes 
Phycomycetes and Basidio^cetes. Some of them act systemically, 
, c and they can be employed in crop protection as foliar- and soil- 
acting fungicides. 
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They are especially important for controlling a large number of 
fungi on a variety of crop plants such as wheat, rye, barley, 
oats, rice, maize, grass, bananas, cotton, soya, coffee, sugar 
cane, grapevines, fruit species, ornamentals and vegetables such 
5 as cucumbers, beans, tomatoes, potatoes and cucurbits, and on the 
seeds of these plants. 

Specifically, they are suitable for controlling the following 
plant diseases: 
10 Alternaria species on vegetables and fruit, 

Botrytis cinerea (gray mold) on strawberries, vegetables, orna- 
mentals and grapevines, 
Cercospora arachidicola on peanuts, 

Erysiphe cichoracearum and Sphaerotheca fuliginea on cucurbits, 
15 Blumeria gram.inis (powdery mildew) on cereals, 

Fusarium and Verticillium species on various plants, 

Helminthosporium species on cereals, 

Mycosphaerella species on bananas and peanuts, 

Phytophthora infestans on potatoes and tomatoes, 
20 Plasmopara viticola on grapevines, 

Podosphaera leucotricha on apples, 

Pseudocercosporella herpotrichoides on wheat and barley, 
Pseudoperonospora species on hops and cucumbers, 
Puccinia species on cereals, 
25 Pyricularia oryzae on rice, 

Rhizoctonia species on cotton, rice and lawns, 
Septoria species in cereals, 
Uncinula necator on grapevines, 

Ustilago species on cereals and sugar cane, and 
30 Venturia species (scab) on apples and pears. 

Moreover , the compounds I- are suitable for controlling harmful 
fungi such as Paecilomyces variotii in the protection of materi- 
als (e.g. wood, paper, paint dispersions, fibers and tissues) and 
35 in the protection of stored products. 

The compounds I are applied by treating the fungi, or the plants, 
seeds, materials or the soil to be protected against fungal in- 
fection, with a fungicidally active amount of the active ingredi- 
40 ents. Application can be effected both before and after infection 
of the materials, plants or seeds by the fungi. 

In general, the fungicidal compositions comprise from 0.1 to 95, 
preferably 0.5 to 90, % by weight of active ingredient. 

45 
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usea i„ crop paction. 'the of application are <r™ 

0.01 to 2.0 kg of active ingredient per ha, depending 
ture of the effect desired. 

5 in the treatment of seed, amounts of active ^^^"J^^ 
0.001 to 0.1 g, preferably 0.01 to 0.05 g, are generally required 
per kilogram of seed. 

When used in the protection of Aerials or '^^^J^ 
10 rate of application of active ingredient depends on the nature^ 
i-h* field of application and on the effect desired. Rates or ap 
^cation convent ionally used in the protection of 
for example, fro, 0.001 g to 2 kg, preferably 0 005 g to 1 kg, of 
active ingredient per cubic meter of material treated. 

" The compounds I can be converted into the ^^^^ ' 
e o solutions, emulsions, suspensions, dusts, powders, pastes 
and graces. The use form depends on the P^«*^ » 
any case, it should guarantee a fine and uniform distribution 

20 the compound according to the invention. 

The formulations are prepared in a known manner, e.g. by extend- 
ing the active ingredient with solvents and/or carriers, if de 
sired usLg emulsifiers and dispersants, it also being possible 

25 o use other organic solvents as auxiliary solvents i water 
used as the diluent. Auxiliaries which are suitab 
tially: solvents such as aromatics (e.g. xylene), chlorinated 
aromatics (e.g. chlorobenzenes) . paraffins (e.g. mineral oil 
fractions, alcohols (e.g. methanol, butanol) , ketones e.g. cy- 

30 lohexanoi;). amines (e.g. e thanol amine, dime thy If ormamide and 
water . carriers such as ground natural minerals (e.g. ka ° lin *' 
"ays', talc, chalk) and ground .synthetic minerals (e.g. highly- 
disperse silica, silicates); emulsifiers such as non-ionic and 
anionic emulsifiers (e.g. polyoxyethylene fatty alcohol ethers 

35 "^sulfonates and arylsulfonates) and dispersants such as lig 
nin-sulfite waste liquors and methylcellulose. 

Suitable surfactants are alkali metal, alkaline earth metal and 
ionium salts of lignosulf onic acid, naphthalene sulfonic : acid 

40 phenolsulfonic acid, clibutylnaphthalenesulfonic acid alkylary 
Sulfonates, alkyl sulfates, alky 1 sulfonates fatty f^J^ 
fates and fatty acids and their alkali metal and alkaline earth 
metal "its, salts of sulfated fatty alcohol glycol ether con- 
densates of sulfonated naphthalene and naphthalene derivatives 

45 wtth formaldehyde, condensates of naphthalene or « 

sulfonic acid with phenol or formaldehyde, polyoxyethylene octyl 
Phenyl ether, ethoxylated isooctylphenol , octylphenol, nonylphe- 
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nol, alkylphenol polyglycol ethers, tributylphenyl polyglycol 
ethers, alkylaryl polyether alcohols, isotridecyl alcohol, fatty 
alcohol /ethylene oxide condensates, ethoxylated castor oil, poly- 
oxyethylene alkyl ethers, ethoxylated polyoxypropylene, lauryl 
5 alcohol polyglycol ether acetal, sorbitol esters, lignin-sulf ite 
waste liquors and methylcellulose . 

Substances which are suitable for the preparation of directly 
sprayable solutions, emulsions, pastes or oil dispersions are 

10 mineral oil fractions of medium to high boiling point, such as 
kerosene or diesel oil, furthermore coal tar oils and oils of 
vegetable or animal origin, aliphatic, cyclic and aromatic hydro- 
carbons, e.g. benzene, toluene, xylene, paraffin, tetrahydronaph- 
thalene, alkylated naphthalenes or their derivatives, methanol, 

15 ethanol, propanol, butanol, chloroform, carbon tetrachloride, cy- 
clohexanol, cyclohexanone, chlorobenzene, isophorone, strongly 
polar solvents, e.g. dimethyl formamide, dimethyl sulfoxide, N-me- 
thylpyrrolidone and water. 

20 Powders, materials for scattering and dusts can be prepared by 
mixing or concomitantly grinding the active substances with a 
solid carrier. 

Granules, e.g. coated granules, impregnated granules and homoge- 
25 neous granules, can be prepared by binding the active ingredients 
to solid carriers. Examples of solid carriers are mineral earths, 
such as silicas, silica gels, silicates, talc, kaolin, attaclay, 
limestone, lime, chalk, bole, loess, clay/ dolomite, diatomaceous 
earth, calcium sulfate, magnesium sulfate, magnesium oxide, 
30 ground synthetic materials, fertilizers, e.g. ammonium sulfate, 

ammonium phosphate, ammonium nitrate, ureas, and products of veg- 
• ., etable-. origin,, such as cereal meal, tree. bark, meal .wood meal and., 
nutshell meal, cellulose powders and other solid carriers. * 

35 In general, the formulations comprise of from 0.01 to 95% by 
weight, preferably from 0 . 1 to 90% by weight, of the active in- 
gredient. The active ingredients are employed in a purity of from 
90% to 100%, preferably 95% to 100% (according to NMR spectrum). 

40 The following are exemplary formulations: 

I. 5 parts by weight of a compound according to the invention 

are mixed intimately with 95 parts by weight of finely divi- 
ded kaolin. This gives a dust which comprises 5% by weight 
45 of the active ingredient. 



Ill 

10 



15 



IV. 
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II 30 parts by weight of a compound according to the invention 
' are mixed intimately with a mixture of 92 parts by weight of 
pulverulent silica gel and 8 parts by weight of paraffin oil 
which had been sprayed onto the surface of this silica gel^ 
This gives a formulation of the active ingredient with good 
adhesion properties (comprises 23% by weight of active in- 
gredient) . 

10 parts by weight of a compound according to the invention 
are dissolved in a mixture composed of 90 parts by weight of 
xylene, 6 parts by weight of the adduct of 8 to 10 mol of 
ethylene oxide and 1 mol of oleic acid N -monoethanolamide, 2 
parts by weight of calcium dodecylbenzenesulf onate and 2 
parts by weight of the adduct of 40 mol of ethylene oxide 
and 1 mol of castor oil (comprises 9% by weight of active 
ingredient) . 

20 parts by weight of a compound according to the invention 
are dissolved in a mixture composed of 60 parts by weight of 
20 cyclohexanone, 30 parts by weight of isobutanol, 5 parts by 

weight of the adduct of 7 mol of ethylene oxide and 1 mol of 
isooctylphenol and 5 parts by weight of the adduct of 40 mol. 
of ethylene oxide and 1 mol of castor oil (comprises 16% by 
weight of active ingredient) . 

" v 80 parts by weight of a compound according to the invention 
are mixed thoroughly with 3 parts by weight of sodium diiso- 
butylnaphthalene-alpha-sulfonate. 10 parts by weight of the 
sodium salt of a. lignosulf onic acid from a sulfite waste li- 
quor and 7 parts by weight of pulverulent silica gel, and 
the mixture is ground in a hammer mill (comprises 80% by 
weight of active-ingredient). 

90 parts by weight of a compound according to the invention 
are mixed with 10 parts by weight of N-methyl-a-pyrrolidone, 
which gives a solution which is suitable for use in the form 
of microdrops (comprises 90% by weight of active ingre- 
dient) . 

40 VII 20 parts by weight of a compound according to the invention 
are dissolved in a mixture composed of 40 parts by wexght of 
cyclohexanone, 30 parts by weight of isobutanol, 20 parts by 
weight of the adduct of 7 mol of ethylene oxide and 1 mol of 
isooctylphenol and 10 parts by weight of the adduct of 40 

45 mol of ethylene oxide and 1 mol of castor oil. Pouring the 

solution into 100,000 parts by weight of water and finely 



30 



VI. 

35 
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distributing it therein gives an aqueous dispersion which 
comprises 0.02% by weight of the active ingredient. 

VIII. 20 parts by weight of a compound according to the invention 
5 are mixed thoroughly with 3 parts by weight of sodium diiso- 

butylnaphthalene-a-sulfonate, 17 parts by weight of the so- 
dium salt of a lignosulf onic acid from a sulfite waste li- 
quor and 60 parts. by weight of pulverulent silica gel, and 
the mixture is ground in a hammer mill. Finely distributing 
10 the mixture in 20,000 parts by weight of water gives a spray 

mixture which comprises 0.1% by weight of the active ingre- 
dient . 

The active ingredients can be used as such, in the form of their 
15 formulations or the use forms prepared therefrom, e.g. in the 
form of directly sprayable solutions, powders, suspensions or 
dispersions, emulsions, oil dispersions, pastes, dusts, materials 
for spreading, or granules, by means of spraying, atomizing, 
dusting, scattering or pouring. The use forms depend entirely on 
20 the intended purposes; in any case, this is intended to guarantee 
the finest possible distribution of the active ingredients ac- 
cording to the invention. 

Aqueous use forms can be prepared from emulsion concentrates, 
25 pastes or wet table powders (sprayable powders, oil dispersions) 
by adding water. To prepare emulsions, pastes or oil dispersions, 
the substances as such or dissolved in an oil or solvent, can be 
homogenized in water by means of wetter, tackifier, dispersant or 
emulsifier. Alternatively, it is possible to prepare concentrates 
30 composed of active substance, wetter, tackifier, dispersant or 
emulsifier and, if appropriate, solvent or oil, and such concen- 
trates -ware suitable for dilution. with water. - 

/• 

The active ingredient concentrations in the ready-to-use products 
35 can be varied within substantial ranges. In general, they are 
from 0.0001 to 10%, preferably from 0.01 to 1%. 

The active ingredients may also be used successfully in the ul- 
tra-low-volume process (ULV) , it being possible to apply f ormula- 
40 tions comprising over 95% by weight of active ingredient, or even 
the active ingredient without additives. 

Various types of oils, herbicides, fungicides, other pesticides, 
or bactericides may be added to the active ingredients, if ap- 
45 propriate also only immediately prior to use (tank mix). These 
agents can be admixed with the agents according to the invention 
in a weight ratio of 1:10 to 10:1. 
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„ the use for, as £ un 0 icides"the -^TtJ 1 ^.^^^. 
trum of action. 

The foUowin, list of fungicides, toother with which the co»- 
M pounds according to the invention en be used »™Z?ii*t.- 
lustrate the possible combinations, but not to rmpose any 



tion: 



15 



20 



25 



30 



35 



40 



45 



sulfur dithiocarbamates and their derivatives, such as 
ironuilt dLthyldithiocarbarnate, zinc dirnethyldxthaocarba- 
*Z zinc ethylenebisdithiocarbaxnate, roangane - 
dith ocarbaxnate, manganese zinc ethylened.araxnebxsdxth.ocar 
hamate, tetraethylthiuram disulfide, amo.onxa — 
^.N-ethylenebisdithiocarbam.te) ^ o ^ ebis _ 
™ N'-propylenebisdithiocarbarate) . zinc (H,» P 
SocarbLate! , N .»-po 1 ypropyl=»ebis ( thio=«ba B oyl,d i eul 

»j«o derivatives, such as diaitrod-rthyllWtjrDplMWl «ro- 
2 _ s ec-butyl-4.6-dinitrophenylisopropyl carbonate, diisopropy 
5-nitro-isophthalate; 2 _ heDt adecyl-2-i.»idazoline 
■^m^S^C - hiorcim^s-triariue. 
o S ethyl ^iaddophosphonothioate. ^^^T 

.xalxne., metnyx v jr. . : . (2 _furyl)benzimidazo- 
2-methoxycarbonylaxninobenzxmxdazole, 2 fury > 

i« o_(4-thiazolyl)benzimidazole, N- (1,1,2, 2-tetracnxo 
^ithiCtetrahydrophthal^ide. K-trichloro»ethylthiotetrahy- • 
H-ronhthalimide, N-trichloromethylthiophthalxmxde, 
^Snforo"™ 

!ide 5 -ethoxy-3-trichloromethyl-l,2,3-thiadxazole, 2-thxo 

Tit 2 3-dxhydro-5-carbcxanilido-6-raethyl-l,4-oxathxxne 

2 -dihio-S-carboxanilido-e-methyl-l , 4-oxathiine 4 , 4-dxoxx- 
L 2lethyl-5,6-dihydro-4H-pyran-3-carboxanilide. -xnethyl- 
furan-3-carboxanilide. 2 , 5-dimethylfuran-3-carboxanx xde 
2 4 ,5-triraethylfuran-3-carboxanilide. N -cyclohexyl- 2,5 dxme 
thyxf uran-3-carboxamide, N -cyclohexyl-N-methoxy-2 , 5-dxmethyl- 
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furan-3-carboxamide, 2-methylbenzanilide, 2-iodobenzanilide, 
N-f ormyl-N-morpholine-2 , 2 , 2-trichloroethyl acetal, . piperazi- 
ne-1 , 4-diylbis-l- (2,2, 2-trichloroethyl ) f ormamide, 
1- (3, 4-dichloroanilino) -1-f ormylamino-2 , 2 , 2-trichloroethane; 
5 2, 6-dimethyl-N-tridecylmorpholine or its salts, 2 , 6-dimethyl- 

N-cyclododecylmorpholine or its salts, N- [3- (p-tert-butylphe- 
nyl) -2-methylpropyl] -cis-2 , 6-dimethyl- morpholine, 
N- [3- (p-tert-butylphenyl) -2- 

methylpropyl ] -piper idine, 1- [2- ( 2 , 4-dichlorophenyl ) -4-ethyl- 
10 1 , 3-dioxolan-2-yl-ethyl ] -1H-1 , 2 , 4-triazole , 1- [2- ( 2 , 4-dichlo- 

rophenyl ) -4-n-propyl-l , 3-dioxolan-2-yl- 

ethyl ] -1H-1 , 2 , 4- triazole , N- (n-propyl ) -N- (2,4, 6- tr ichlorophe- 
noxyethyl) ~N'-imidazolyl- 

urea, 1- (4-chlorophenoxy) -3 , 3 -dime thy 1-1- (1H-1 ,2,4- 

15 triazol-l-yl) -2-butanone, 1- (4-chlorophenoxy) -3,3- 

dimethyl-1- ( 1H-1 , 2 , 4- triazol-l-yl ) -2 -butanol , 
(2RS,3RS)-l-[3-(2- chl or opheny 1 ) - 2 - ( 4 - f luor opheny 1 ) -oxi ran- 2 - 
ylmethyl]-lH-l , 2 , 4-triazole, a- (2-chlorophenyl) -a- (4-chloro- 
phenyl ) -5-pyrimidinemethanol , 5-butyl-2-dimethylamino-4-hy- 

20 droxy-6-methylpyrimidine, bis (p-chlorophenyl ) -3-pyridineme- 

thanol , 1 , 2-bis (3-ethoxycarbonyl-2-thioureido) benzene, 
1, 2-bis (3-methoxycarbonyl-2-thioureido)benzene, 
strobilurines such as azoxystrobin, kresoxim methyl, 
methyl-E-methoxyimino- [a- ( 2 -phenoxypheny 1 ) ] -acetamide, methyl 

25 E-methoxyimino- [a- (2 , 5-dimethylphenoxy) -o-tolyl] acetamide, 

picoxystrobin, pyraclostrobin, trif loxystrobin, 
anilinopyrimidines such as N- (4 , 6-dimethylpyrimidin-2-yl) an- 
iline, N- [4-methyl-6- (l-propynyl)pyrimidin-2-yl] -aniline, 
N- [4-methyl-6-cyclopropylpyrimidin-2-yl ] aniline, 

30 phenylpyrroles such as 4- (2 , 2-dif luoro-1 , 3-benzodioxol-4- 

y 1 ) pyrrol e- 3 -c ar bon i t r i 1 e , 

•cinnamamides such as 3- (4-chlorophenyl ) -3- (3 , 4-dimethoxy- 
phenyl) acryloylmorpholine, 

and a variety of fungicides such as dodecylguanidine acetate, 
35 3- [3- (3, 5~dimethyl-2-oxycyclohexyl) -2-hydroxyethyl] glutar- 

imide , hexachl orobenzene , methyl N- ( 2 , 6-dimethylphe- 
nyl) -N- (2-furoyl ) -DL-alaninate, DL-N- (2 , 6-dimethylphe- 
nyl ) -N- (2 ' -methoxyacetyl ) -alanine methyl ester, N-(2, 6-dime- 
thylphenyl) -N-chloroacetyl-D, L-2-amino- bu tyro lac tone, 
40 DL-N- (2 , 6 -dime thylphenyl ) -N- (phenylacetyl ) alanine methyl 

ester , 5-methyl-5-vinyl-3- ( 3 , 5-di chl or opheny 1 ) -2 , 4-dio- 
xo-1 , 3-oxazolidine, 3- [3 , 5-dichlorophenyl (5-me- 
thyl-5-methoxymethyl] -1 , 3-oxazolidine-2 , 4-dione, 3- (3 , 5-dich- 
lorophenyl) -1-isopropylcarbamoylhydantoin, N- (3, 5-dichloro- 
45 phenyl ) -1 , 2 -dime thy 1 cyclopropane- 1 , 2-dicarboximide, 2-cya- 

no- [N- (ethylaminocarbonyl) -2 -methoximino) acetamide, 
1- [2- (2 , 4-dichloro-phenyl ) pentyl ] -1H-1 , 2 , 4-triazole, 2 , 4-di - 
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f luoro-cc- ( 1H-1 . 2 . 4-triazolyl-l-methyl ) benzhydryl alcohol , 
N- (3-chloro-2 , 6-dinitro-4-trif luoromethylphe- 
ny l)-5-trifluoromethyl-3-chloro-2-aminopyridine, _ 
1- ( (bis (4-f luorophenyDmethylsilyDmethyl) -1H-1 . 2 , 4-tnazole. 



Synthesis Examples 

With due modification of the starting compounds, the protocols 
shown in the synthesis examples below were used for obtaining 
10 further compounds I. The resulting compounds, together with 
physical data, are listed in the Table which follows. 

Example 1: Preparation of 5-chloro-6- (2-chloro-6-f luorophe- 
nyl)-7-(l,l,l-trifluorobut-4-yl)-amino-[l,2,4]-tnazolo[l,5-<x]py- 

15 rimidine [1-9] 

A solution of 1.5 mmol 1 , 1 , 1-tri'f luorobutane-4-amine, 1.5 mmol 
triethylamine in 10 ml dichloromethane is added to a solution of 
1 5 mmol 5,7-dichloro-6-(2-chloro-6-fluorophenyl)-[l,2,4]-tn- 

20 azolo[1.5-a]pyrimidine [cf. EP-A 550 113] in 20 ml dichlorome- 
thane. The combined solution was stirred for about 16 hours at 20 
to 25°C and subsequently washed with diluted (5%) hydrochloric 
acid The organic phase was separated, dried and filtered. 
Distillative removal of the solvent from the filtrate and 

25 chromatography over silica gel yielded 0.45 g of the title 
compound of mp. 115°C. 



Table I 



30 




35 



No* 


R 1 


R 2 


R3 




phys . data 
(m.p.[°C]> 


1-1 


H 


H 


CHFCF 3 


2,4,6-F 3 


189 


1-2 


H 


H 


CH 2 CF=CF 2 


2,4,6-F 3 


137 


1-3 


H 


H 


C(CH 3 )CH 2 CF 3 


2,4, 6-F 3 


143 


1-4 


F 


H 


CH 2 CF 3 




200 


1-5 


H 


H 


CH2CF3 


2,4,6-F 3 


202 1 


1-6 


H 


H 


CF2CF3 


2-C1-6-F 


140 


1-7 


H 


H 


CH2CF3 


2 , 6-F2-4-OCH3 


161 1 


1-8 


H 


H 


CF 2 CF 2 CF 3 


r 2-C1-6-F 


182 


1-9 


H 


H 


CH 2 CH 2 CF 3 


2-C1-6-F 


115 
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5 



NO • 




1*2 


R 3 




phys. data 
(m.p. [°C]) 


1-10 


H 


H 


CH 2 CH 2 CF 3 


2,4,6-F 3 


142 


1-11 


H 


H 


CH 2 CF=CF 2 


2,6-F 2 


130 


1-12 


H 


H 


CH 2 CF=CF 2 


2-C1 


129 


1-13 


H 


H 


CH 2 CF=CF 2 


2-F 


111 


1-14 


H 


H 


CH 2 CF=CF 2 - 


2-C1-6-F 


107 


1-15 


H 


H 


CH 2 CF=CF 2 


F 5 


118 


1-16 


H 


H 


CHFCF 3 


2-N0 2 -5-F 


syrup 


1-17 


H 


H 


CHFCF 3 


2-C1-6-F 


199 


1-18 


H 


H 


CHFCF 3 


2 , 6-F 2 


80 


1-19 


H 


H 


CH 2 CH 2 CF 3 


2-F 


81 



15 

Examples of the action against harmful fungi 

The fungicidal action of the compounds of the formula I was dem- 
onstrated by the following experiments: 

20 

The active compounds, separately or together, were formulated as 
a 10% emulsion in a mixture of 70% by weight of cyclohexanone, 
20% by weight of Nekanil® LN (Lutensol® AP6 , wetting agent having 
emulsifying and dispersant action based on ethoxylated alkylphe- 
25 nols) and 10% by weight of Wettol® EM (nonionic emulsifier based 
on ethoxylated castor oil) and diluted with water to the desired 
concentration. 



Use Example 1: Fungicidal control of apple scab 
30 (Venturis inequalis) 

Young 'apjple seedlings of the cultivar "Common" were grown In piots 
to the 4 to 5 leaf stage. These plants were sprayed to run-off 
with an aqueous suspension, containing the concentration of ac- 

3 ^ tive ingredient mentioned below, prepared from a stock solution 
containing 5 % of the active ingredient, 94 % cyclohexanone and 1 
% emulsifier (Tween 20). After the plants had dried (3-5h) , they 
were inoculated with an aqueous spore suspension of Venturia in- 
equalis. Then the trial plants were immediately transferred to a 

40 humid chamber with 22 to 24°C and a relative humidity close to 100 
% and were cultivated there for 2 days. For a period of further 2 
weeks a cultivation in a greenhouse followed at 21 to 23°C and a 
relative humidity about 95 %. Then the extent of fungal attack on 
the leaves was visually assessed as % diseased leaf area. 

45 
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in this test, the plants whicThad been treated with 200 ppm of 
compounds 1-1 to 1-6 and 1-8 to 1-19 showed an -fection of up 
15%, whereas the untreated plants were infected to 80%. 

5 use Example 2: Fungicidal control of early blight on tomatoes 
(Alternaria solani) 

Young tomato seedlings of the cultivar "Pixie II" were grown in 
pots to the 2 to 4 leaf stage. These plants were sprayed to run 
10 off with" an aqueous suspension, containing the ^^^^ 
active ingredient mentioned below, prepared from a stock solution 
conning 5 % of the active ingredient, 94 % — and 1 
% emulsifier (Tween 20). After the plants had dried ( 510 they 
were inoculated with an aqueous spore suspension °\ Alt * r ™^* 
15 solani containing 15 x 103 spores per ml. Then the trial plants 
were immediately transferred to a humid chamber with 22 to 24 C 
"d a relative humidity close to 100 % for 36 h. For a period of 
further 2 to 3 days a cultivation in a greenhouse followed at 21 
to 23o C and a relative humidity about 95 %. Then the ^ of 
20 fungal attack on the leaves was visually assessed as % diseased 
leaf area. 

in this test the plants which had been treated with 200 ppm of 
In this test, tne pxa« - 15 t. 17 , and I-.18 showed an 

compounds 1-1 to 1-7, 1-9 to 1-13, I-lb, i a/, «" 
compoun whereas the untreated plants were m- 

25 infection of up to 15%, wftereas cne uuu 

fected to 90%. 

Use Example 3: Fungicidal control of leaf spot on beets 
(Cercospora beticola) 

30 young sugar beet seedlings of the cultivar "ACH-31" were grown in 
P ots to the -2 to 4 leaf. stage., These plants were sprayed to run- 
off with an aqueous suspension, containing the concentration of 
active ingredient mentioned below, prepared from a stock solution 
35 Ton lining 5 % of the active ingredient, 94 % e and 1 

% emulsifier (Tween 20). After the plants had dried 3-Sh) . they 
were inoculated with a spore suspension of Cercospora ^xcoloj^ 
^aqueous solution of 0.5 % gelatine. Then the trial plants were 
lately transferred to a humid chamber with 18 to £C and a 
40 relative humidity close to 100 % and kept there for 5 days^ For 
period of further 10 to 14 days a cultivation in a ^-nhouse 
followed at 21 to 23°C and a relative humidity about 95 %• Then 
the extent of fungal attack on the leaves was visually assessed 
as % diseased leaf area. 



45 
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In this test, the plants which had been treated with 200 ppm of 
compounds 1-1 to 1-4, 1-6, 1-8, and 1-11 to 1-19 showed an infec- 
tion of up to 15%, whereas the untreated plants were infected to 
85%. 

5 

Comparison Trials 

Active compounds A to E known from WO-A 98/46607, WO-A 98/46608, 
and WO-A 99/48893 resp. , were used as comparison compounds in the 
10 following comparison trials: 



15 




20 



25 



No. 


known from 


Rl 


Ln 


A 


WO-A 98/46607, Ex. 12 


H 


2,4,6-F 3 


B 


WO-A 98/46608, Ex. 1 


H 


2-C1-6-F 


C 


WO-A 98/46608, Ex. 5 


CH 3 


2,6-F 2 


D 


WO-A 99/48893, Ex. 6 


H 


2, 6-F 2 -4-OCH 3 


E 


WO-A 99/48893, Ex. 7 


CH 3 


2,6-F 2 -4-OCH 3 



Comparison trial 1: Fungicidal control of rice blast caused by 
Pyricularia dryzae (protective) 

30 Leaves of pot-grown rice seedling of the variety "Tai-Nong 67" 
were sprayed to run-off with an aqueous suspension, containing 

the concentration of active ingredient as described below- prepa- 
red from a stock solution containing 10 % of the active ingre- 
dient, 85 % cyclohexanone and 5 % emulsifier. The plants were al- 

35 lowed to air-dry. At the following day the plants were inoculated 
with an aqueous spore suspension of Pyricularia oryzae containing 
1.0 x 10 6 spores/ml. Then the trial plants were immediately trans- 
ferred to a humid chamber. After 6 days at 22-24°C and a relative 
humidity close to 100 % the extent of fungal attack on the leaves 

*° was visually assessed as % diseased leaf area. 

In this trial, the plants which have been treated with 200 ppm of 
compounds 1-1, 1-2 and 1-3, resp., showed an infection of 3 %, 
whereas the plants treated with 2 00 ppm of comparison compounds 
45 A, B and C, resp., were infected to 60, 10, and 20 %, resp., and 
the untreated plants were infected to 90 %. 
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Comparison trial 2: Control of powdery mildew on wheat caused by 
Blumeria graminis t. sp. tritici 

The first fully developed leaves of pot grown wheat of the va- 
5 riety "Kanzler" were sprayed to run-off with an aqueous suspen- 
sion, containing the concentration of active ingr edi«t or their 
mixture mentioned in the table below, prepared from a stock solu- 
tion containing 10 % of the active ingredient. 85 % cydohexanone 
and 5 % emulsifier. The next day the treated plants were xnocula- 
10 ted with spores of Blumeria graminis f. sp. tritici (= syn 
siphe garminis f. sp. tritici) by shaking heavily Restated 
stock plants over the treated pots. After cultivation m the 
greenhouse for 7 days at 22-26o C and a relative humidity between 
60 t7 90 % the extent of fungal attack on the leaves was usually 
15 assessed as % diseased leaf area. 

in this trial, the plants which have been treated with 200 and 
50 ppm, resp. of compound 1-7 showed an infection of 3, and 7%. 
whereas the plants treated, with 200, and 50 ppm, resp. of compa- 
20 risen compounds D and E, resp., were infected (at 200 ppm) to 60 
and 80 %. resp., and (at 50 ppm) to 80 %, and the untreated 
plants were infected to 100 %. 
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Claims: 

1 . 5-Halogen-6-phenyl-7-f luoroalkylamino-triazolopyrimidines of 
5 formula I 



10 



40 




in which 



R 1 is hydrogen, fluoro, Ci-Cio-alkyl , C2-Cio-alkenyl * 
15 C2-Cio-alkynyl, C2-Cio-alkadienyl , 

where the carbon chains of these radicals may be 
unsubstituted or partially or fully halogenated or may 
carry one to three groups R a , 

20 

R a is cyano, nitro, hydroxyl, Ci-C6-alkyl, Ci-C6-haloal- 
kyl / Ci~C 6 -alkylcarbonyl , C 3 -C6-cycloalkyl , Ci-C 6 -alk- 
oxy, cr-C 6 -haloalkoxy, Ci-Ce-alkoxycarbonyl , Ci-C6~al- 
kyl thio , Ci-C6-alkylamino , 

25 

di-Ci-C 6 -alkylamino, C 2 -C 5 -alkenyl , C2-C 6 -alkenyloxy , 
C 3 ~C6-alkynyloxy and Ci~C 4 -alkylenedioxy , which may 
be halogenated; 

30 R 2 is hydrogen, Ci-Cio-alkyl , C 2 -Cio-alkenyl , C 2 -Ci 0 -alkynyl , 

C2~Cio-alkadienyl , where these radicals may be 
.unsubstituted or partially or fully halogenated.,pr may . 
carry one to three groups R a , 

35 R 3 is C2-C 8 -fluoroalkyl or C 2 -C 8 -f luoroalkenyl ; 

X is halogen; 

n is 0 or an integer from 1 to 4; 



each independently is halogen, nitro, Ci-Cio-alkyl , 
Ci-C6-haloalkyl, Ci-Cio-alkoxy or Ci-C6~haloalkoxy . 



2. Compounds according to Claim 1 in which at least one L group 
45 is halogen. 



25 



35 
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3. Compounds according to Claims 1 or 2 in which R 1 is hydrogen, 
fluorine or methyl. 

4. Compounds according to Claim 1 in which R 2 is hydrogen or 
5 Ci-C 10 -alkyl. 

5. Compounds according to claim 1 in which R 3 is a group A 

F 1 1 (CH 2 )~ A 

wherein 

yi is hydrogen, fluoro or Ci-Ce-f luoroalkyl , 

15 

Y 2 is hydrogen or fluoro, or 

yi and Y 2 taken together form a double bond; and 
20 m is 0 or 1. 

6.. A process for the preparation of compounds of formula I as 
defined in claim 1 which comprises reacting 5 , 7-dihalo-tri- 
azolopyrimidines of formula II 




II 



30 in which the variables have the meaning given in formula I 

with an amine of formula III 



~* 3 III 



H-N 

R 

in which Rl , R 2 and R3 are defined as in formula I to give 
compounds of formula I . 



7. A composition suitable for controlling phytopathogenic fungi, 
40 comprising a solid or liquid carrier and a compound of the 

formula I as claimed in claim 1. 

8. A method for controlling phytopathogenic fungi, which compri- 
ses treating the fungi or the materials, plants, the soil or 

45 the seed to be protected against fungal attack with an effec- 

tive amount of a compound of the formula I as claimed in 
claim 1 . 
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